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Description 

BACKGROUND OF THE INVEfsmON 
5 Reld of the Invention 

Thepreseminventionrelatestoaninkietprinting cloth, an m^^ 
R^«IBq»grpMnciArt 

10 

Besides saeen printing and roller printing, ink-jet printing has heretofore been known as a process of printing on 
ckrth formed of cottoa silk, polyester or the Hke. This ink-jet printing is conducted by means of ari ink-jet printing apparatus 
obtained by improving an image-forming apparatus of an ink-jet system for forming images on recording mecfia such as 
plastics and recording paper so as to be fitted for textile printing and the kind of a ctoth to be used. 

IS The ink-jet system is one of non-impact printing systems, which ^ects an ink or the like to directly apply the ink to 
cfoth or the like and is little in noise. A textile printing apparatus equipped with a printing head of the inkiet system 
permits high-density printing operation at high speed. Therefore, the textile printing processes using a plate such as a 
saeen or a design roller are unfit for multi-kind small-quantity productfon. whereas the ink-jet textile printing process is 
a system making rx) use of any plate, and permits the multi-kind smalKquantity production in a short period of time 

20 because data for printing can be formed with ease by a host system or the Gka 

The textile printing apparatus of the ink-jet system is generally equipped with a carriage mounting a printing means 
(printing head) thereon, a feeding means for feeding a cfoth and control means for controlling these means. The printing 
head t>y which ink droplels are ^ected through a plurality of Section orifices is serially scanned in a direction (a main 
scanning cfirection) perperxJicular to the feeding direction (a secorxiary scanning direction) of the ddh. On the other 

25 hand, tfie cfotti is intemiittentiy fed by a predetermined length at ttie time printing is stopped. According to this printing 
process. Inks are ejected on the ckith according to printing signals to conduct printing. Therefore, The ink-jet printing 
process attracts attention as a printing method which is low in running cost and silent. When a printing head in which a 
plurality of ink-ejecting nozzles has t>een aligned in the secondary scarviing direction is used, printing of a width conre- 
sponcSng to tfie ruimfc}er of the nozzles can be perfcsrmed every time the printing head is scanned once on the doth. 

30 In tfie case of color textile printing, a cofor image is formed by overlapping ink droplets of plural cokxs ejected from 
respective printing heads each other. In general, the ooHar printing requires three or four printing heads and ink tanks 
corresponding to 3 primary cokHS of yeUow (Y), magenta (M) and cyan (C) or 4 ootors including Uack (B) in addition to 
these primary colors. 

Since such devices are used, the techniques required of the ink-jet printing are greatly different from those of the 

35 screen and roller prirrting. This is caused by such differences in system as the optimum value of viscosity among prop- 
erties of inks used In the ink-jet printing is greatly different from that of textile printing inks used in saeen printing or the 
like and is low, the ink-jet printing requires to take steps as to reliability such as cfogging of a head, so-called additive 
cofor process, in whfoh a few inks of different colors are sfxst on the same position so as to overiap each ether, is 
conducted, and dots of inks are very smalt. 

40 Various investigations have thus t>een attempted as to metfKxis of such ink-jet printing. For example, Japanese 
Patent Publication hto. 63-31594 disctoses a method in which textile printing is conducted on a doth containing a water- 
solut)le polymer, a water-soluble salt and water-lnsolutile inorganic fine partides, arxi Japanese Patent Publication No. 
63-31593 disdoses a textile printing method in which inks each having a viscosity of 200 cP or lower and a surface 
tensfon of 30 to 70 dyn/cm are used, and a doth having a water repellency of 50 points or nm 

45 ance with JIS L I 079 is employed. 

Since the prior art printing methods desaibed above are t>ased on thinking that the penetration of Inks into the 
interior of fiber Is prevented to prevent the diffusfon of dyes, thereby improving ootoring, the improvement in colaing is 
recognized to some extent. However, they involve problems such as (1 ) it takes a tong time to d^ the inks, (2) no strike- 
through occurs because tiie inks do not spread, and (3) an area facta becomes small because the inks do not spread, 

so and so cokxing ability is limited. 

On the other hand, for example, Japanese Patent AppOcation l^id-Open fskx 4-59282 disdoses an ink-jet printing 
doth obtained incorporating 0.1 to 3 % t^y weight of a surfactant into a doth formed of a hydrophilic fiber material. 
According to the ck>th subjected to such a treatnient inks are absort)ed in the inte^ 

to strike-through is enhanced. However, such a doth is unfavorable to improvement in ootoring ability because dyes 
55 penetrate into the interior of the fS)er. 

As described above, the pria art technk)ues have been able to satisfy individual perfbrnnance characteristics 
required of the ink-jet printing process fa obtaining excellent prints to some extent, but has been unable to satisfy all 
the performance characteristics at the same tima 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide an ink-jet printing ctoth and an ink-jet printing process, 
which can provide bright prints excellent in drying property, free of bleedng and high in ootor depth, image quality and 
5 grade, and a production process of prints exceOent in properties. 

The atx3ve object can be acNeved by the present invention descrft)ed k)ek>w 

According to the present invention, there is thus provided an ink-jet printing doth on wftich textile printing is conducted 
using an ink-jet system, wherein the ck>th contains a water repellent and a hydrophific agent so as to have a predeter- 
mined water repellency. 
10 Aoxxding Id the preseritirivention, there is also provided a process for produdrig^ 
textile printing is conducted using an ink-jet system, which comprises tfie steps of: 
applying a water repellent to a doth; 
drying theck>th;and 

further applying a hydrophilic agent to the dry doth. 
IS According to the present invention, there is further provided an ink-jet printing process comprising ejecting Inks by 
an ink-jet system to print a doth, wherein a doth containing a water repellent and a hydrophilic agent and having a 
predetermined water repellency is used as said doth. 

According to ttie preserrt invention, there is still further provided a process Ibr produ^ 
a doth using an ink-jet system to print the doth. whKh conrprises the steps of: 
20 applying inks to a doth contairung a water repellent and a hydrophilic agent and having a predetermined water 

repellency; 

fixing dyes in the Inks to the doth; and 
washing the thus-treated doth. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A is a typical sectional skie elevation schematically tllustratmg the constitution of an ink-jet printing apparatus 
to which the present invention is applied. 

Fig. 1 Bis an enlarged view of a portion of a conveyor t>elt in Rg. 1A. 
30 Fig. 2 is a perspective view typk»lly illustrating a primer section and a feed section! 1A. 

Fig. 3 is a typical perspective view of an ink-feeding system in the apparatus sfmm In Fig. 1 A. 

Fig. 4 is a perspective view schematically iHustrating the constitution of a printing f>ead to t>e mounted on ttie appa- 
ratus shown in Rg. 1 A. 

35 DESCRIPTION OF TOE PREFERRED EMBODIMENTS 

According to the ink-jet prMirig ctoth arid printing process based on the ^ 
prop^, coloring ability arvl resistance to bleeding can k>e provided. 

According to the ink-jet printing doth according to the present invention, inks do not very penetrate into the interior 
40 of f it>er owing to the water repellent contained therein, and so dyes do not diffuse, resulting in improvement in cdoring! 
Tfie hydrophilk; agent simultaneously contained in the doth moderately prevents the inks from being repeOed by the 
water repellenL More specifically, the inks used have affinity Ibr the hydrophilic agent, and are hence at)60ft>ed in tfie 
doth to some extent and also laterally spread. 

Therefore, since the doth according to tfie present invention also becomes excellent in drying property and great 
45 in area factor, it is also excellent in cdoring ability The term 'area factor" means a proportion of dots occupied In a unit 
area. VVhen the pernrie^ity (water repeflericy) off the ckith is ixeset to a value 1^ 

the water repellent and the hydrophilic agent in a certain proportion in the doth, scattering of fiydrophilnity of f ber itself 
due to density, directional property, irregularities, impurities and the like can t>e lessened, and so une^ spread (bleed- 
ing) of inks can be prevented. 

50 The preferred embodiments of tfie present invention will then t>e described to explain the present invention in more 
detail 

Noparticular limitation is imposed on tfiefiw material for tfie ink-jet printing doth according to the present invention. 
I Examples thereof indude various fS>er materials such as cotton, silk, wod, nyfon, polyester, rayon and acrylic fi>efs. 
\ The doth used may t>e a blended fabric or union doth thereof. 

55 The water repeOency in the present invention has t>een measured by using, as a measuring means, the water 
repellency test (spray method) described in JIS L 1092. 
rr No particular limitation is imposed on the water repellent useful in the practice of the present invention so far as it 
I has the abifity to repd water which Is a main component of inks. However, examples tfiereoff indude paraffins, fluorine- 
I containing corrf)ounds.pyridinium salts, N-methytolall^^^ 
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1 pourxis, triazine conpouncteg zirconium oon^^ 
I type water repellents are particulariy preferred from 
]j}f bleeding and concentration. 

The amoum of ttie water repdiem to be applied is 0.05 to 40% by weigtit based on t^ tftheanxxjntisless 
5 I than 0.05% by weig^ttm effect of pretferitinge«;essfveperietrationo^ 

I thewalerrepdlemiscoritainedinanamourTtexceedng40%byweight agreat^^ 
brought atxxjt. 

Anywater-soliJt3lepolynierhanangawaterH'epe!lentfunct^ Examples of 

such w^er-soluble polymers include starch, cellulosac 8ut)stances such as carixxynrathylcellulose, methylcellulose and 
10 hydroxyethylcellutose. sodium alginate, gum arak)ic, guar gum. gelatin, tannin and derivatives thereof, polyvinyl alcohol 
aixi derivatives thereof, poiyethylerie oxide and derivatives thereof, water-soluble acrylic polynr^^ 
maleic anhydride polymers. 

The amount of the water-soluble polymer is 0.1 to 20 % by weight based on the doth. Any amount of the water- 
solut)le polymer exceedng 20 % t^ weight results in a doth markedly deteriorated in desizing ak>ility. It is also not 

IS pr^erred from the viewpoint of economy to contain the water-soluble polymer in such a great amount On tfie other 
hand, if the amount is less than 0.1 % by weight the effect of such an agent is not sufficiently exhibited. 

The hydrophilic agent useful in the practice of the present invention is a sut)stance capable of improving the ink- 
ak>sort>ing abi&ty of a doth when added in a predetermined amount or more to tfie doth as compared with the doth 
before its additk)n. Increase in the al>soft)ing ak)ility can be determined by whether the water repellency is reduced or 

20 not and tfie degree of the reductkxi. As specific examples of a method of applying the hydrophflic agent, there are 
considered various methods such as a metfiod of containing a suifadan t and a metfiod of containing a water-soliMe 
sut>stance having a hydrophilic group. Any of tfiesemetfiods may t>e used. ' 

Asttie surfactant used for enhandng the at)sort)ing ability, are preferred anionk^ nonbnk; and amphoterk: sur- 
factants. As examples of the ank>nk: surfactant may be mentioned surfactants of tfie sulfonic add. carboxylk; add, 

25 sulfuric add ester and phosphoric add ester types. As the nonionic surfactant tfiere may k>e used ether types such as 
polyQxyetfiylene alkyi ethers, polyoxyethylene alkyi allyl ethers and acetylene glycol, the ester types such as polyoxyetfi- 
yiene alkyl esters and sortMtan fatty add esters, aminoether types such as polyoxyethylene alkylamines, ether ester 
types such as polyoxyethylene sort}itan fatty add esters, and the like. As the amphoteric surfactant there may be used 
betaine types arvi the like 

30 Thesuri^ctanftispreferablyappliedinanamountof0.01to50%k^weightbasedonthedoth.lftheam 

50 % by weight a dumge in at)Sort)ing ability can no kxiger be brought about, and such a great amount is hence not 
pr^erred from the viewpoint of economy. On tfie otfier hand, if the amount is less tfian 0.01 %t)yweigfit tfie effect of 
such an agent is not suffk^iently exhS>fted. 

As the water-sdiiale sut)stance having a hycferopNIk; group used for inproving the absortxng at>ility. are preferred 
those like water-soluble solvents generally incorporated into ink-jet inks. Examples of usat)le solvents include lower 
alkylene glycols such as etfiylene glycol, dietfiylene glycol, triethylene glycd and propylene glycol; kywer alkyl ethers of 
all^ene glycols, such as ^hylene glycol methyl (ethyl, propyl or butyl) etier, diethytene glycol metfiyl (etfiyl, propyl or 
butyl) ether, triethylene glycol methyl (ethyl, propyl or butyO ether, propylene glycol methyl (^hyl, propyl or butyl) ether, 
d^xopylene glycol methyl (ethyl, propyl or butyl) ether and tripropylene glycol methyl (ethyl, propyl or butyl) ether; poly- 
alkylene glycds such as polyetfiylene glycd and pdypropylene glycol and products obtained modifying one or two 
hydnmcy^grgj^^ by mono- or dialkyi ethers thereof; glycerol; and thkxiiglycol. Most of them are Iqukl. 

but those having a high molecular weight may t>e solid. However, their effect is not different from tfiat of the liquki. 
^ The water-sdubieSibstan^ h^ng^^ ^'oup is pr^erably applied in an amount of 0.01 to 50 % t>y weight 
based on the doth. If the amount exceeds 50 % by weight a diange in easiness of wetting can no longer t>e k>rought 
45 about and such a great amount is hence not preferred from the viewpoint of economy On the other hand, if the amount 
is less than 0.01 % by weigK tfie effect of such an agent is not suff kaently exhitNted. 

The preferable rariges of the water repellent and hydrophite agent to be added to the ctoth are as descrS^ 
However, a ratk) between the amounts of these agerils to t>e added is important With respect to ^ 
of the water repellent and hydrophilic agent are preferably determined in such a manner that tfie water repellency of tfie 
50 resulting doth is less tftan 50 points. 

The ckith according to the present nriventfon ooritains the atx>ve<le^^ 
its water repeOency. but may also contain conrpounds other tfian these substancesw Ex 

include water-soluble inorganic salts, urea, catalysts, allolis, adds, antireductants, antkBddants. level dyeing agents, 
deep dyeing agents, carriers, redudng agents, oxkfizing agents and metal ions. 

As compounds effective in prevention of bleeding and improvement of coloring ability, may be mentkMied water- 
soluble inorgaruc salts. Examples of water-sduUe inorgank: salts preferably used include alkidi metal salts such as 
NaQ. Na2S04. KQ and CHaCOOl^. and alkaline earth me^ salts such as Cada and MgCt2. 
" Urea b also very effective in prevention of t)leedlng and improvement of coforing ak>ility. In partk;ular. its combined 
use with tfie iMrter-soluble inorganic salt has a syneri^stk: effM an^ 
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As a method of containing the aboveKiescnbed substances in the doth, any method such as padding, spraying. 



A doth may k>e impregnated with a treating liquid containing the water repellent and hydrophilic agent. However, 
when a doth is impregnated with a treating liquid containing the water repellent so as to make the doth hard to be 

s penetrated by inks, and then dried, folk)wed by applicatk>n of the hydrophilk: agent for improving w^ng property, the 
treating fiquxl for improving the wetting property does not penetrate the intenor of fiber because the fiber is impregnated 
with the water repeOent and so the treating liquid adheres only to tiie peripheral surface of the f3>er. Therefore, the 
wetting property of the peripheral surface of the f ber is improved. As a method of determining the wetting property where 
the interk)r of f i>er is different from the perpheral surface of the f ber in the wetting property as described atx>ve, such 

10 a difference can be confirmed by conducting ink-jet printing on a doth, observing a fiber section off the resulting print to 
distinguish a difference in the conc e ntration of a fixed dye between the peripheral surface and the interior in the fit>er 
section. More spedficany, if tfie concentration of the fixed dye on the peripheral surface side of the fiber in the fiber 
structure is higher than tfiat on the interior dde of the f ber. it can be said that the wetting property of the peripheral 
suriiace of the fit>er is higher than that of tfte interior of the fil>er. On the other harxl, if tfiere is littie difference in the 

15 conceritration of the fixed dye between the peripheral surface and the interkvol the fil>tf^ 
. diff^ence in the wetting property as well. 

After conducting ttie treatment as descrbed atxsve. the thus-treated doth is finally dried and optionally cut into sizes 
feedable in an ink-jet apparatus, thereto prcvidirig these cut pieces as ink-jet printing doths. 

t^ particular limitation is imposed on textile printing inks used for the ink-jet printing doths according to the present 

20 invention. However, when the doth is formed of a material such as cotton or sflk, ink-Jet textile printing inte conposed 
of a reactive dye and an aqueous medium are preferably used. When the doth is formed of a material such as nyk)n. 
wool, silk or rayon, ink-jet textile printing inks composed of an add or direct dye and an aqueous medium are preferably 
used. Besides, when the doth is formed of a polyester material, ink-jet textile printing inks composed of a disperse dye 
and an aqueous medium are preferably used. 

2s As specific preferable examples of these dyes, may be mentioned the following dyes. Ihe reactive dyes indude C. 1. 
Reactive Yeltow 2. 15.37.42.76.96. 168 and 175; CI. Reactive Red 21. 22. 24. 33. 45. 111. 112, 114. 180.218.226. 
228 and 235; C.I. Reactive Blue 15, 19. 21 . 38, 49, 72, 77. 176, 203. 220, 230 and 235: C.I. Reactive Orange 5. 12, 13, 
35 and 95; C.I. Reactive Brown 7. 1 1 , 33, 37 and 46; C.I. Reactive Green 8 and 19; C.I. Reactive Vblet 2, 6 and 22; C.I. 
Reactive Black 5. 8. 31 and 39; and the like. 

30 ITie add and direct dyes indude C.I. Add YeUow 1, 7. 11. 17, 23. 25. 36. 38, 49. 72, llOand 127; CI. Add Red 1. 
27. 35, 37. 57. 114. 138. 254, 257 and 274; C.I. Add Blue 7. 9. 62. 83. 90. 112 and 185; CI. Add Black 26. 107. 109 
and 155; C.I. Add Orange 56, 67 and 149; C.I. Direct Yellow 12. 44. 50, 86, 106 and 142; C.I. Direct Red 79 and 80; 
C.l. Direct Blue 86, 106, 189 and 199; C.I. Direct Black 17, 19. 22, 51. 154, 168 and 173; C.I. Direct Orange 26 and 39; 
and the like. 

3S The disperse dyes indude CI. Disperse Yellow 3. 5. 7. 33. 42, 60. 64, 79. 104. 160. 163 and 237; CI. Disperse Red 
1 . 60. 135. 145. 146 and 191 ; C. I. Disperse Blue 56. 60. 73. 143. 158, 198. 354. 365 and 366; CI. Disperse Black 1 and 
10; CI. Disperse Orange 30 and 73; Teraprint Red 3GN UqukJ and Teraprint Black 2R; and the like. 

The amount (in terms of solids) of these dyes to k>e used is preferably witfiin a range of from 1 to 30 % by weight 
t)ased on the total weight of the ink. 

40 As a water-sohble solvent used together with the dyes, there m^ t>e used any water-sdut)le solvent generally used 
In ink-jet inks. Preferak>le examples ttiereof irKlude kswer alkylene glycols such as ethylene glycol, diethytene glyod, 
triettiylene glycol and propylene glycol; lower alkyi ethers of alkylene glycols, such as ettiylene glycol methyl (ettiyl, 
propyl or butyl) ether, Methylene glycol methyl (ettiyl, propyl or butyl) ettier. Iriethylene glycol methyl (ethyl, propyl or 
butyO ether, propylene glycd methyl (ettryt, propyl or butyl) ether, dipropylene gtycd mettiyl (ethyl, propyl or butyO ^er 

45 and tripropylene glycol methyl (ethyl, propyl or butyl) ether; polyalkylene glycols such as polyethylene glycol and poly- 
propylene glycol and products obtained modifying one or two hydroxyl groups thereof, typified t)y mono- or dialM 
ethers thereof; glycerol; thiodiglyool; sutfblane; N-metiiyt-2-pyrrdkk)ne; 2-pyrrolidone; and 1,3-dimethyl-2-imida2ofidi- 
nona The preferable content of these water-soluble solvents is generally within a range of from 0 to 50 % kiy weight 
t>ased on the total weight of the Ink. 

so In the case of a water-based inK the contem of water as a principal conpon^ 
30 to 95 % by weight based on the total weight of the ink. 

Besides the above components, anti-dogging agents such as urea and derivatives thereof, dispersants. surfactants, 
viscosity nxxiif iers such as polyvinyl akx)hol, celliiostc compounds and sodium alginate, pH acjustors, optical whitening 
agents, m'Uewproofing agents, and the like may be added as other ingredients for inks as needed. 

ss As an ink-j^ recording method and apparatus used, there may t>e used any nnethod and appar 
known. Examples thereof indudeamettiod and an apparatus in whk:h then 
is applied to an ink wHhin a recording head, and ink droplets are generated by ths thermal energy. 

The inks applied onto the ink-jet printing doth of this invention in acconJarKe with the process of the present invention 
In the above<fescribed manner only adhere to the doth in this slata Accordingly, it is preferable to subsequently subject 
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the dcth to a process tor fixing the dyes in the inks to fft>er and a process for removing unfixed dyes. Such a fixing 
process may be conducted in accordance with any oonventionally-known method. Exsav^es thereof include a steaming 
process, an HT steaming process and a thermofix process. The removal of the unreacted dyes may be performed by 
any wasfung process conventionally known. 

5 After oorxlucting the ink-jet printmg and the poet-treatment of the doth in ttie above-descnt)ed manner, the doth is 
dried to provide a print accoiding to the present invention. 

An exemplary constitution of an ink-jet printing apparatus used in the present invention wiO hereinafter be roughly 
descrik)ed. It goes without saying tfiat the apparatus to which the present invention can be applied is not limited to the 
constitution as described below. It is ther^e possible to make any change in constitution and add any oonstitutnnal 

10 element, which are easily conceived by those skilled in the art 

Fig. 1 A is a typical sectional side elet^rtion scfiematically illustrating the constitution of a printing apparatus. Refer- 
ence numeral 1 designates a doth as a printing medium. Ihe doth 1 is unwound according to the rotation of a rewind 
roller 11 , fed in a substantially horizontal direction k>y a conveyance section 1 00. wfiich is provided at a position opposite 
to a printer section 1 000. through intermediate rollers 13 and 1 5. and then wound up on a take-up rdler 21 through a 

IS feed roller 1 7 and an intermediate rdler 19. 

Theoonveyance section 100 roughly indudes conveyance rollers 1 10 and 120 respectively provided on the upstream 
and downstream sides of the printer section 1000 viewing from tfie feeding direction of the dcth 1 , a conveyor belt 130 
in the form of an erKDess belt, whk:h is extended between and around these rollers, and a pair of platen rollers 140 
provided so as to extend the conveyor belt 130 under an appropriate tension in a predetermined range to enhance Hs 

20 evenness^ thereby evenly regulate the surface of the doth 1 to be printed upon printing by the printer section 1000. fan 
this apparatus illustrated, tfie conveyor belt 1 30 is made of a metal as disclosed in Japanese Patent Appfication Laid- 
open Na 5-212851. As illustrated in Rg. IB with partial enlargement an adhesive layer (sfieet) 133 is provided on Hs 
suifece. The doth 1 is adhered to the conveyor t>elt 130 through the adhesive layer 133 by an attaching rdler 150. 
theret)y ensuring the evenness of the doth 1 upon tfie printing. 

25 To the doth 1 fed in a state that the evenness has k^een ensured as described abcve. is applied a printing agent in 
the respon between the platen rdlers 140 by the printer section 1000. The thus-printed dotti 1 is separated from the 
conveyor belt 130, or the adhesive layer 133 at tfie position of the conveyance roller 120 arKi wourxl up on the take-up 
roller 21. In the course of the winding, the doth is subjected to a drying treatment by a drying heater 600. In particular, 
this drying heater 600 is effective when a liquid agent is used as the printing agent. The form of the drying heater 600 

30 may be suitably selected from a heater by which hot air is blown on tfie doth 1. a heater t>y which infrared rays are 
appTied to the doth 2. and the like. 

F^. 2 is a perspective view typically Illustrating the printer section 1000 arxl the feed system of tfie doth 1. The 
constitution of the printer section 1000 will t>e described with reference to this drawing arxf Fig. 1 A. 

In Rgs. 1A and 2. the printer section 1000 includes a carriage 1010 which scans in a direction different from the 

35 conveying direction (a seoorxJary scanning direction) f of the doth 1. for example, the width direction S of the doth 1 
perpendiculartotheconveyingcfirectionl Reference numeral 1020 designates a siwort rail extending in the S direction 
(a main scanning direction) arxi supporting a slide rail 1 022 which supports and gu'xJes a slider 1012 fixed to tfie carriage 
1010. RefererK:e numeral 1030 indicates a motor as a drive source for corxlucting main scanning of the carriage 1010. 
The driving power thereof is transmitted to the caniage 1010 through a belt 1032 to which tfie carnage 1010 has been 

40 fixed, or another suitable drive mechanism. 

On the caniage 1010. are mounted sets of printing heads 1 100 each having many printing agent-applying elements 
arranged in a predetermined direction (in this case, the conveying direction f). said sets each being composed of a 
plurality of the printing heads 1 100 arranged in a direction (in this case, the main scanriing direction S) different from 
said predetermined direction. In this emtxxfiment two sets of the printing heads 1 1 00 are hekJ in the conv^ng direction. 

45 In each set the printing heads 1 100 are provided by the number corresponding to the number of printing agents of 
different oofors. thereto permitting cofor printing. Odors of the printing agents and the number off the printing heads in 
each set nriay be suitatjiy selected according to an image imended to be fbrrned on ti^^ 

yellow (Y). magenta (M) and cyan (C), or the three primary cok>rs for printing, or biack (Bl^ in addition to these cotors 
may make one set Alternatively, special colors (metallic ook>rs such as gold and silver, and bright red. blue. etc.). whk:h 
50 are irTpossik)le or difficult to bB expressed tyy the three primary colors, may t>e used in place of or in addition to tfie abcve 
oofor set Further, a plurality of printing agents may be used according to the cofor depth even if th^ have the same 
colors as each other. 

In this embodiment, as illustrated in Rg. 1 A, two sets of the printing heads 1 100. which each are composed of plural 
printing heads arranged in the main scanning direction S. are provided one by one in the conveying direction 1 The 
55 cotors. arranging nunt)er. arranging order and the like of the printing agents used In the printing heads in the respective 
sets may be ttie same or different from each other according to the image intended to be printed, and the like. Further, 
printing may be made again tiy the printing heads of the second set on a region printed by main scanning of the printing 
heads of the first set (either complementary thinning-out printing or overiap printing may be conducted by the respective 
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sets of the printing heads). Furthennore. a printing region may be allotted to each set to perfonn high-speed printing. 
Besides, the nunt)er of sets of the printing heads is not Bmited to two and nriay also t>e defined as one or more than two. 

In these drawings, inlc-jet heads, for example. txJMG jet he^ proposed by Canon Inc.. each having a heating 
element which generates thermal energy causing film boiling of ink as energy used for ejecting ttie ink. are used as the 
5 printing heads 1 1 00. Each of the printing heads is used in a state that ink Section orifices as the printing agent-applying 
elements have been disposed dowriwaid toward the ctoth 1 substantially horizort 

tion 100. thereby ironing out the dfference In water head between the individual Section ortfk:es and hence making 
Section conditions uniform to permit both fbnnation of good images and even puling operation for aD the Section 
orifices. 

10 AflG9(ft>lecable 1110 isconnectedtoeachoftheprintingheads 1100 insucharnanner that it^ 
ofthecarriage lOIO.sothatvarkaussignalssuchasdrive&agnalsandstaAesignalsfbr^ 

the head and control means not illustrated. Inks are fed from an ink-feeding system 1130, in which respective inks of 

different cotors are contained, to the printing heads 1 100 through flexble tut}es 1 120. 

Fig. 3 is a perspective view typically illustrating the ink-feeding system in ttiis embodiment. The ink-feecfing system 
IS 1 130 is composed of two lines. More specifically, in the first line; first ink-feeding tut>es 1 120 respectively connected to 

the first set of ink-storage tanks 1 131 aro connected to a head joint 1 150 through the flexble tube 1 1 1 0. In the second 

line. simDariy. second ink-feeding tubes 1 121 respectively connected to the second set-of ink-storage tanks 1132 are 

cortnected to tfie head joint 1150 through the flexible tut>e 1110. 

Each ink-feeding tube 1 1 20 or 1 1 21 forms a c ir culation path composed of an outward ink-feeding tube 1 120a or 
20 1121a and an inward ink-feecfing tube 1120b or 1121b. 

The ink-storage tanks 1131 and 1 132 each have a pressure pump not illustrated. The ink in the tank 1 131 or 1132 

is pressurized by this pressure punrp so ^ to pass through the outward ink-feeding tut>e 1 1 20a or 1 121a as illustrated 

in Rg. 3. drculate through the printing head 1 100 and then pass through ttte inward ink-feeding tut>e 1 120b or 1 121b. 

theret>yretumingtotfie ink-storage tank 1131 or 1132. 
25 By this pressure fnarp, it is possible to recharge the inks into the ink-feeding tuties 1120 and 1121 and also to 

conduct purcpng operation of the head by circulating the ink through the head and discfiarging a fraction of this ink out 

of nozzles in the head. The ink-storage tanks 1 1 31 and 1 1 32 may be provided respectively by a number corresponding 

to tiie number of the printing agents of Afferent cofors. ttiereby permitting color printing. 

The number of ttie ink-storage tanks in each set may k>e suitat)ly selected according to an image intended to k>e 
30 formed on ttie doth 1, and the lika Fof example, three tanks for yellcw (Y), magenta (M) and cyan (C) cotors, or the 

three prinriary cofors for printing, or four tariks wttti a tank for a t)lack (Bl^ color ac^ 

Alternatively, tanks for special colors (metallic cotors such as goki and silver, and k>ri^ red. blue, etc.). which are impos- 
sft)le or difficult to t)e esqxessed by the three prirnary colors, may t>e used In ptoce of or in add 
Furtifier. a plurality of tanks may be used according to ttte cotor deptti even if printing agents used have tfw same cotors 
as as each ottier. 

The head joint 1150 is composed of a head joint 1151 for the first set indicated by a fiil line, a head joint 1152 fix 
the second set indicated by a broken 11 ne and a joint cover 1 1 60 . 

The constitution of ttie head used in the abovedescribed apparatus will hereinafter k)edescrit>ed scfiematically with 
reference to Fig. 4. 

40 Fig. 4 is a sectional perspective view schematically illustrating ttie constitution of an ink-jet head to be mounted on 
the ink-jet printing apparatus used in the present invention. 

In ttiis drawing, the printing head is constructed by overiapping a top plate 71 and a base plate 72. The top plate 
71 has a plurality of grooves 73. whtoh are to define nozzles passing an ink therettirough, a groove 74. whtoh is to define 
a common liquid cfiamber communicating with these grooves, and a feed opening 75 for feeding ttie ink to the convnon 
45 liquid chaiTt)er. On the ottier hand, the base plate 72 includes electrothermal converters 76 corresponding to the indi- 
vidual nozzles and electrodes 77 for supplying electric power to the eledrottienral converters 76. respectively, said 
electrottiermal converters and electrodes b^ng formed integrally by afilm-formingtechniqua Ejection openings (orffices) 
78 ttirough whtoh the ink is ejected are defined t>y overiapping ttie top plate 71 and the base plate 72 as described above. 
Here, the process of forming ink droplets by ttie bubble jet system, which is carried out by the abovedescribed 
so printing head, will be descril>ed simply. 

When a heating resistor (heateO reaches a predetermined temperature, such a filmy bubble as covers a heater 
surface is first formed The internal pressure of ttus bubbto is very hi^, and so an 

ink is moved toward ttie outside of the nozzle and the interior of the common liquki cfiamber t)y inertia force by this 
forcing out. When the movement of the ink is fadlitated. the moving speed of the ink within the nozzle becomes slow 
55 because the internal pressure of the bubk>le turns negative pressure, and ftow patti resistanoe also arises in addition. 
Since the ink portion ejected out of the ejection opening (oriftoe) is faster in moving speed than the ink wittiin ttie nozzle, 
it is constricted bf the balance among inertia force, ftow patti resistance, sfrinlsge of tfie bubble and surfoce tenston 
of ttie inK whereby the ink portion is separated into a droplet At ttie same time as the shrinkage of the txisble. ttie ink 
is fed to ttie nozzte from ttie corranon liquid chamber tyy capillary force to wait a n^ 
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As described above, the printing head (hereinafter niay referred to as an ink-jet head), in which the eiectrothennal 
converter Is used an energy-generating means (hereinafter nnay refen^ed to as an energy^enerating element), can 
generate a bubble in the ink within the fksw path in one-to-one correspondence in acoofdarx:e with a driving electrical 
pulse signal and also immediately and appropriately cause the growth/shrinlQge of ttie bubble, and so the Section of 
ink droplets can be achieved with exceQent responsiveness in partkxilan The printing head is advantageous in that it 
can also be made oonpact with easa merits of tC techniques and macro proce^^ 

ductor field, whk:h are remarkable for advance in technique arxf enhancement in refiat>9ity, can t>efu!ly applied thereto, 
higtHiensity mounting can be achieved with ease, and production costs are also low. 

The present invention will hereinafter t>e de8crit)ed nrxxe specifically by the following examples and comparative 
examples. Incklentally. all designations of "parT or "parts* and *%* as win be used in thefolkiwing examples mean part 
or parts by weight and % by weight unless expressly noted. 

Examples 1 tq 12: 

(A) Productkm of ink-jet printing ckyth: 

Using a 100 % cotton satin fabrk; (nriercerized producQ. a 1(X) % nylon taffeta fat^ 
faixlc. pretreatments using their corresponding pretreatment agents shewn in Tattle 1 were conducted by the padcfing 
proces& The thusix^reated fabrics were then squeezed to a pickup of 70 % by a nrangle an^ 
peralure of 120^*0 for 2 minutes. 

(B) Preparation of ink-jet printing ink: 

Reactive dye inks, add dye inks and dsperse dye inks were prepared in the foltowing manner. The total amounts 
of the inte are all 100 parts. 

(1) Reactive dye inks: 



Reactive dye 


10 parts 


Thiod'^lycol 


40 parts 


W^ter 


50 parts. 



Dyes used were CI. Reactive Yellow 95, CI. Reactive Red 226, CI. Reactive Blue 15 and CI. Reactive Black 39. 
(2)Ackldyeffik5: 



AckJdye 


lOparts 


Diettiylene glycol 


40 parts 


Water 


50 parts. 



Dyes used were CI. Add Yelkjw 1 10. CI. Acid Red 26a CI. Acid Blue 90 and CI. Ackl Blac^ 
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Dispefsedye 


10 parts 


TYiocfiglyool 


40 parts 




50 parts. 



Dyes used were CI. Disperse Yellow 42. Teraprint Red 3GN Liquid (trade name, product of Ciba-Geigy AG). C.I. 
Disperse Blue 56 and Teraprint Black 2R (trade nanie, product of C^iba-Gieigy AG). 

(C) Ink-jet printing: 

Using a Bubble Jet Printer BJC-820J (trade nanrte. manufactured by Canon Ina) as an ink-j^ printing apparatus, 
sets of ttie above-prepared printing inks were separately charged in this printer. The fabrics were separately mounted 
on base paper webs to permit the conveying of the iat)rics^ thereby printing the fabrics. Any printing apparatus may be 
used without limiting to the above printer. 

(D) Post-treatment: 

The printed fabrics were sut)jected to a steaming treatment at 1 0O'^C for 8 minutes for the reactive dye inks» at 1 0O'^C 
fbr 30 minutes fdr the ackJ dye inks, and at 1 WC for. 1 0 minutes for the disperse dye lnk& ITie thus-treated dolhs were 
washed and then dried. 

(E) Evaluation of prints: 

The thusKJbtained print samples and the fabrics used were evaluated in the foHowing manner. The results are shown 
in Table 1. 

(1) Bleeding: 

The linearity of f ihe^ine portions in each print sample was visually obsen^ed to rank resistance to bleeding in accord- 
ance with the foltowing standard: 

A: Good: 

B: Somewhat poor; 

C: Poor. 

(2) Color depth (K/S) of print: 

A minimum spectral reflectance of a 20 x 20 mm square printed portkMi in each print sample was measured by a 
Minolta Spectrocoknimeter CM-2022 (trade name). A K/S value was found from this ref lectanca The ook>r depth of each 
print sample was ranked in terms off this K/S value in accordance with the foitowing standaid: 

A: Greater than 13; 

B: 10 to 13; 

C: Smaller than 10. 

(3) Drying property: 

Printing was conducted t^ tiie BJC-820J printer, and the printed area was rubbed witti a ck>th upon elapsed time 
of 30 seconds alter ttie printing. The drying property was evaluated wh^er ink s^ 
in accordance witti ttie fbltowing standard: 

A: hto 'wk smearing occurred; 
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C: Ink smearing occurred. 
(4) W^er repellency: 

Each fabric sample was sprayed wHh 250 ml of water by a Spray Tester (trade name, manufactured Daiei Kagaku 
SeiM Seisakusho) in accordance with the water repeUency test (spray method) descritsed in JIS L 1092. The water 
repellency was ranked in terms of 0 Id 100 poirits accorcfirig to the wet state of the saii^ 
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Comparative Examples 1 to 1 1 : 



Ink-jet printing and evaluation were corxlucted in the same manner as in Examples 1 to 12 except that the doths 
and the textile printing inks were changed to those shown in TaUe 2. The results are shown in Table 2. 
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As apparent from Tables 1 and 2, an the prints acoonfing to Exarrf)! es 1 tol 2 were free of bleeding , hig^ in color 
depth and also excellent in drying property. In particular, the doth added wHh urea and Inorganic salts thereto described 
in Example 5 was excellent in resistance to bleeding and coloring ability, whereas the doths according to Comparative 
Examplesi toll gave unfavorable results such as low color depth, poor drying property an^^ 
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Examples 13 to 27 and Comparative Examples 12 to 19 : 

Prints were produced in the same manner as in Examples 1 to 12 except that the follGwing fabrics were used as 
ink-jet printing doths. 

Using a 100 % cotton txoadctoth (meroerized product), a 100% nytontaff^<at)r^ 100% polyester crepe 
de CNne. pretreatments 1 using their correspondlrig agents shown in TaUes 3 arxl 4 were corxJucted tyy the pa 
process. The thus-pretreated fabrics were then squeezed to a pickup of 70 % by a mangle arxJ dried at a drying tem- 
perature of IZO^'C for 2 minutes. The tttus-treated fatxics were further subjected to pretreatmerrts 2 using their corre- 
sponcfing agents shown in Tables 3 and 4 were conducted similarty the p«lcfing process. The thus-pretreated fabrics 
were then squeezed to a pickup of 70 % by a nriangle and dried at a drying temperature of 1 20''C 
the formulations according to the examples as the pretreatment formulations^ treatment formulations according to the 
comparative examples, whwh are outside the scope of the present, are shown in Table 5. 

Evaluation of prints: 

The thus-obtained print samples and the fatxrics used were evaluated in the foltowlng manner. The results are shown 
in Tables 3 to 5. 

(1) Bleedng: 

The linearity of fine-fine portioris in each print 8anrf)le was visually observed to rarik resist^^ 
ance with the following standard: 

A: Good; 

B: Somewhat poor; 

C: Pdor. 

(2) Optical density (OD): 

The optical density of a solid printed area was measured by a Mact>eth densitometer RD918. thereby ranking it in 
accordance with the folfowing standard: 

A: OD value not Imer then 1 .3; 
B: OD value ranging from 0:8 to 1 2; 
C: OD value lower than 0.8. 

(3) Tendency to strike-throu^: 

The optical densities of the front and back surfaces of a solid printed area were measured t>y a Macbeth densitometer 
RD91 8. The tendency to strike-through was ranked in terms of a ratio (OD of the t>ack surface to OD of the front surface) 
between the OD values in accordance with the tbikawing standard: 

(Cotton) 

A: fM lower than 0.7; 
B: 0.60 to 0.69; 
C: Lower than 0.60. 

(Nyton and polyester) 

A: Not lower than 0.9; 
B: 0.80 to 0.89; 
C: Lower than 0.80. 

(4) Drying property: 

An ink in an amount of 0.03 g was dropped on a ctoth to be tested to rank the drying property in terms of time 
required to at}Sorb the Ink in accordance with the fbUowing standard: 
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A: Not longer than 10 seconds; 

B: 11 to 30 seconds; 

C: Longer than 30 seconds. 

5 (5) Permeability or wetting property (contact angle): 

An ink in an amount of 0.03 g was dropped on a doth to k>e tested to measure its contact an^e with the doth (the 
doth is easier to wet as the contact angle is narrower, i.e.. the wetting property Is greater). 

10 ((Contact angle) 

S: Narrower than 90"* (unmeasuraUe due to strikfr4hrough); 

I: gotollO'; 

Q: Wider then 110^ 

IS 

(6) Dye distribution: 

An inkiet pririt to be tested was cut so as to permit the observation of its ffi^secti^ The section was observed 
ttvough a nrvcroscope to determine a differerx;e in the ooncentratkHi of afixed dye between the peripheral suri^ and 
20 the interior of the fiber. The prim was ranked as A where the cok)r was deep in a wkJe 
of the fiber because its OD value was also high. 

A: The cotor was deep in a wide range of the peripheral surface of the fiber, but the color was thin in Ifie interior of 
thefber; 

25 B: The cotor was deep only in a part of the peripheral surface of thefber; 

C: TTie cotor was even and thin as a whde In both peripheral surface and imertor of the fiber. 
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(Note) : 

Water repellent 1: Sumifluoil EM51 (trade name, fluorine- 
containing type water repellent, 
product of Sumitomo Chemical Co., 
Ltd.)- 

Water repellent 2: TSW831/CW80 (trade name, silicone type 

water repellent, product of Toshiba 
Silicone Co., Ltd.). 

Water repellent 3: Paraguard 519Z (trade name, reactive 

fluororesin type water repellent, 
product of Ohara Paragium Chemical Co., 
Ltd.). 

Surfactant 1: Noigen HC (trade neune, nonionic surfactant, 
product of Dai-ichi Kogyo Seiyaku Co., 
Ltd.). 

Surfactant 2: Neocall SW (trade name, anionic surfactant, 
product of Dai-ichi Kogyo Seiyaku Co., 
Ltd.) . 

Surfactant 3: Migregirl GWL (trade name, nonionic 
surfactant, product of Senka K.K.). 
Water-soluble polymer 1: 

Carboxymethylcellulose . 



Cationic substance 1: 

Sanfix PRO (trade name, polyamine type, 
product of Sanyo Chemical Industries, Ltd.) 



As apparent from Tables 3 to 5. all the prints aoconling to Examples 1 3 to 27 vwere free of tileecfing, high in color 
depth on the front surfaces and excellent in tendency to strike-through and drying property, wtiereas the cloths according 
to Comparative Exanples 12 to 19 could not satisfy all the performance properties at the same tima 
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In the prnr ait it has been sakJ that coloring abflity and re^^ 
antipodal properties, and hence difficult to satisfy at the same time. However, acooiding to the present invention, it has 
been possd^le to satisfy aO properties of coloring ability, resistance to bleeding, tendency to strike-through and ink*drying 
property at the same time by causing the permeabOity or wM'ng property to inks of the ffber structure to differ t)etween 
5 the interior and peripheral surface thereof as described above. In the present intfentk)n, the terms 'V)errneat)ility* and 
>vetting property" are used as substantial anonyms. However, they 

to make easy to understand. The term 'Y>eripheral surface* means flM* surface, i.e.. an outer periphery in section of a 
ifber. For example, if a ffber structure is made hard to k>e wetted (hard to be permeated) tiy an ink on the interior side 
tfYereofarvi easy to be wetted (easytobepern)eated)bythe ink on the periphery skletfiereof like the present inventk)n, 
w the ink innpacted on the doth by ink-jet printing t)ecomes easy to spread in the peripheral direction of the fft)er, but hard 
to be ab5ort>ed in the interior (thktoess) cfirectkm. In such a case^ the ink becomes a state that it diffuses into the 
peripheral surfece of the fi>er and does not alnv)St exist in the interkv thereof. 

of the diffusion into the interior, to the method in the prior art technique that **the penetration of inks into the interior of 
f it>er is prevented to prevent tfte diffusion of dyes", htowever, they differ as to whether the dye diffuses into the peripheral 

IS suriace of the fiber or not In the prior art technique, the doth is hard to be permeated or wetted in both interior and 
peripheral sides of the fiber. Therefore, the inks do not also spread in the peripheral directx)n of the fiber. Due to this 
difference in **the spreading in the peripheral direclk)n of the ft>er'. the prior art techraque has provkfed a doth failing to 
satisfy the cokxing ability and having poor tendency to strike-througfi To the contrary, when the present inventran is 
appOed. ttie area factor becornes great the coh>ring abi% is enhanced, and the terideric^ 

20 because the ink goes ak)ng the perpheral suriace of the fi>er to the back surface. 

On the other hand, when oorrpared with the rnethod ol the prk)r art technk|ue that 
to absorb inks in the interior of the f ber by diffusion", this prior art techruque can improve the tendency to strike-through, 
but does not achieve effective at)sorptk>n of light k)y dyes t>ecause the dyes penetrate into the interior of the f ber. and 
hence can provide only a doth poor in coloring ability. To the contrary, according to the present inventton, no ink is 

2s absort>ed in the interior of the f ber. and so cok)ring ability is improved. 

As described above, the ink-jet printing doths and printing processes according to the present inventk>n permit the 
provisk)n of t»1ght prints excellent in drying property, free of bleeding and high in cokx depth and image quality. 

Besides, the doths obtained by containing the water repellent and the hydrophiric agent by at least two doth-treating 
steps can provides bright prints free of t^leeding, high in cok>r depth, good in tendency to strike-through and high in 

30 image quality and grade, arxJ are excellent in ink-drying property upon printing, and hence permits textile printing free 
from ink smearing. 

While the present invention has been descril>ed with respect to v4iat is presently consklered to t>e the preferred 
enbodiments. it is to be understood tfiat the invention is not limited to the disdosed embodiments. To the contrary, the 
inventkxi Is intended to cover various nxxlrf k:atkxis arxJ equivalent arrangements induded within the spirit end scope 
3s of the appended claims. The scope of the following daims is to t)e accorded to the t)roadest interpretation so as to 
enoorTV)as5 all such nnodiflcatkra and equivalent structures and functi^ 

Disdosed herein is an ink-jet printing doth on which textile printing is conducted using an ink-jet system, wherein 
the doth contains a water repellent and a hydrophilk; agent so as to have a predetermined water repellency. 

40 aaims 

1 . An ink-jet printing doth on whk:h textile printing ts conduded using an Ink-jet system, wherein the doth contains a 
water repellent and a hydrophOic agent so ^ to have a predetermined water repellency. 

45 2. The ink-jet printing doth according to Claim 1 , wherein the water repellency is less tfian 50 marks in terms of the 
water repellency prescribed kyy the water repellency test with a spray method described in JIS L 1092. 

3. The ink-jet printing doth according to Claim 1 or 2, wherein the water repellent is any of paraffiriic and fluorine- 
containing type water repellents. 

so 

4. The ink-jet printing ctathacconfng to Qaimi, wherein the water repeUent IS applied! 
by weight based on the doth. 

5. The ink-jet printing doth according to Claim 1 . wherein the hydrophilic agent is applied in an amount of 0.01 to 90 
55 %t)y weight based on the doth. 

6. The ink-jet printing doth according to Claim 1 . further comprising at least one of a water-soluble inorgank: salt and 
urea. 
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7. The ink-jet printing doth aooorcfing to Claim 1, wherein the wetting property to inks of the peripheial surfEU» of fi)er 
constituting the doth is higher than that of the interior of the ftoer. 

8. A process for produdng an ink-jet printing doth on whidite^ 
comprises the steps of: 

applying a water repellent to a doth; 
drying the doth; and 

further applying a hydFophilic agent to the dry doth. 

9. The production process according to Qaim 8, wherein a predetermined water repdlency is gi^ 
tfie steps according to Claim & 

10. The production process according to Claim 9. wfierein the water repdlency is less than 50 marics in terms of the 
water repellency prescrik>ed by the water repellency test with a spray metfiod descrilied in JIS L 1 092. 

1 1 . The production process according to Claim 8, wherein the water repellent is any of paraffinic and fluorine-containing 
type water repellents. 

1 2. The proc&iction process acoordmg to Claim 8, wherein tfie water repellent is applied in an amount of 0.05 to 40 % 
by weight t)ased on the dotti. 

18. The production process aca>rding to Claim 8, wherein the hydrophilk: agent is applied in an 
% by weight base6 on the doth. 

14. The production process according to Claim 8. wherein at least one of a water-8olut)le inorganic salt and urea is 
applied to the doth. 

1 5. The production process according to Claim 8, wherein the wetting property to inks of the peripheral surface of f iser 
constituting tfie doth is made higher tfian that of the interior of the fi>er through the steps according to Claim a 

16. An ink-jet printing process comprising Meeting inks by an Ink-jet system to print a dotti, wfierein a doth containing 
a water repellent and a fiydrophDic agent and having a predetermined water repellency is used as saki doth. 

17. The ink-jet printing process according to Claim 16, wherein a doth having a water repelierrcy less than 50 marks in 
terms of the water repdiency prescribed by the water repellency test with a spray method descn't>ed in JIS L 1092 
is used. 

18. The ink-jet printing process according to Claim 16. wherein the water repellent is any of paraffinic and fluorine- 
containing type water repellents. 

19. The irtk-jet printing process according to Claim 16, wherein the water repellent is applied in an amount off 0.05 to 
40 % by weight based on ttie doth. 

20. The ink-jet printing process accorcfing to Claim 16. wherein the fiydropftilic agent is applied in an amount of 0.01 to 
50 % by weight t>ased on the dotti. 

21. Theink-jetprintingprocessaccordirigtoClaim16.wherdnthecfottioontEunsat 
saft and urea. 

22. The ink-jet printing process according to Claim 16, wherein an electrottiermal converter whch generates thermal 
energy causing film boiling of ink is used as an energy-generating means for ejecting the ink. 

23. The ink-jet printing process according to Claim 16, whk^h comprises ttie steps of: 

applying inks to the doth; 

fixing ttie appfied inks to ttie dotti; and 

washing the dotti after ttie fixing treatment. 

24. The ink-jet printing process according to Claim 16, wherein ttie wetting property to inte of ttie peripfieral surface of 
fiber constituting ttie dotti is higher ttian that of ttie interior of ttie ffoer. 
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25. A process for producing a print by applying inks to a doth using an inkiet system to print the ctalh, which comp ri ses 
the steps of: 

applying inks to a doth containing a mter repellent and a hydrophilic agent and having a predetermined 
water r^)e{]ency; 
s fixing dyes in the inks to the doth; and 

washing the thus-treated doth. 

26. The preocess for produdng a print aocorcing to Claim 25, wherein a concentration 0^ 

surface of fiber constituting the print is higher than that at the interior of the fiber through the steps according to 
10 aaim25. 

27. The process according to Claim 25, wherein a doth having a water repeHency less than 50 marks in terms of the 
water repellency prescrft>ed by the water repellency test with a spr^ method described in JIS L 1 092 is used. 

IS 28. The process according to Claim 25. wherein the water repellent is any of paraffinic and ftuorineKX>ntaining type 
water repellents. 

29. The process according to Claim 25, wfierein the water repeOent is applied in an amount of 0.05 to 40 % by weight 
txised on the doth. 

20 

30. The process according to Claim 25. wheran the hydrophOic agent is appfied in an anK)^ 
l)ased on the doth. 

31 . The process according to Claim 25. wherein the doth contains at least one of a water-soluble inorgank: salt and urea. 
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